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BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a semiconductor element-mounting board with a 
semiconductor mounted thereto by a flip-chip mounting method, and a semiconductor device using 
the semiconductor element-mounting board. 

[0002] Along with the current rapid progress changing electronic appliances to be compact and 
exhibit high-performance, as represented by portable phones, personal computers, pager units, etc., 
the number of semiconductors used in each electronic circuit has increased. Meanwhile, the 
electronic circuit comes to use a frequency band as high as 1GHz, whereby not only the processing 
speed of an integrated circuit (IC) matters, but the wiring length of the electronic circuit also matters 
much. The IC is consequently being changed from a package IC to a bare IC and mounted by a flip- 
chip mounting method, wherein the active side of the IC faces down and the inactive side faces 
upward, not by a wire bonding method. In a chip size package (referred to as M CSP" hereinafter) as 
a typical form of the flip-chip mounting method, the semiconductor element is first mounted on a 
special board by the flip-chip mounting method, sealed, and then finally mounted on a printed circuit 
board. 

[0003] A flow of procedures in the aforementioned CSP mounting method and the structure of the 
CSP will be described with reference to the drawings. 

[0004] Fig. 2 1 shows the structure of the CSP. A semiconductor element-mounting board 2— called 
a carrier—onto which a semiconductor element 23 is to be mounted by the flip-chip mounting method 
is manufactured by layering a plurality of ceramic boards according to the prior art. In the board 2, 
the semiconductor element 23 is arranged at the side of a semiconductor element-mounting face 2a 
where electrodes 2c are formed, while a printed board is disposed at the side of a circuit board- 
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mounting face 2b where bonding lands 18 are formed. An interlayer conduction part 5 is provided 
between layers of the semiconductor element-mounting board 2 so as to electrically connect the 
electrodes 2c with the bonding lands 18. Projecting electrodes 24 are formed on aluminum pads 23a 
of the semiconductor element 23 5 and are electrically connected by a conductive paste 25 with the 
electrodes 2c at the semiconductor element-mounting face 2a of the board 2. The semiconductor 
element 23 is electrically connect to the printed board in this manner. A connected part between the 
semiconductor element 23 and the semiconductor element-mounting board 2 is sealed by a sealant 
26. 

[0005] In Fig. 21, a face provided with wirings of the semiconductor element 23 faces to the board 
2 and therefore this way of mounting is denoted as a flip-(inverted) chip mounting. The 
semiconductor element-mounting board 2 is often formed in a multi-layer structure as indicated in 
the drawing so as to improve a wiring density through wirings between electrodes of the layers. 
However, this unfortunately increases a total wiring length in the semiconductor element-mounting 
board 2. 

[0006] The lands 1 8 are at the circuit board-mounting face 2b of the board 2 are formed larger in 
diameter than a via hole, thereby to compensate for a positional shift of the via hole. Although the 
bonding lands are flat in Fig. 21, metallic balls of solder or the like, or long pins are added to the 
lands in some cases, respectively called as a ball grid array (BGA) and a pin grid array (PGA). 
[0007] Fig. 22 shows a process flow of the conventional CSP mounting. In step 1 (abbreviated as 
"S 1 " in Fig. 22), the projecting electrodes 24, i.e., bumps, are formed on the aluminum pads 23a on 
the active face of the semiconductor element 23. In step 2, the projecting electrodes 24 are leveled. 
In step 3, a required amount of the conductive paste 25 is transferred onto the projecting electrodes 
24. Then, the semiconductor element 23 is inverted in step 4 and the projecting electrodes 24 with 
the conductive paste 25 are mounted to the electrodes 2c formed on the semiconductor element- 
mounting board 2 in step 5 . Thereafter, in order to prevent the semiconductor element 23 from being 
shifted or separated from the mounting board 2, the conductive paste 25 is set up in step 6. The 
sealant 26 is injected between the semiconductor element 23 and the mounting board 2 in step 7. 
When the sealant 26 is set in step 8, the CSP is completed. 

[0008] The electronic appliances these days are made compact, light-weight and thin through the 
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above-described mounting technique. 

[0009] The conventional semiconductor element-mounting board 2 has disadvantages as follows. 
While etching is preferred to form a fine wiring pattern to the semiconductor element-mounting face 
2a and the circuit board-mounting face 2b of the board 2, a special poisonous etching solution would 
be needed for the etching of the board 2 5 because the conventional mounting board 2 is made of 
ceramic as mentioned earlier. As such, printing is utilized heretofore to form the wiring pattern on 
the surfaces of the board. In other words, the wiring pattern is difficult to make fine in order to 
match a pitch of the ICs. Moreover, since the bonding lands 1 8 larger than the via holes should be 
formed on the circuit board-mounting face 2b of the board 2, this makes it hard to satisfy the above 
fine pitch of the ICs. While the mounting board 2 is constituted of a plurality of layers and the 
wiring is provided between the layers in order to make up the aforementioned imperfect, not-fine 
wiring pattern, a conduction resistance between the layers is unfavorably increased. Through holes 
are also necessary to form the interlayer conduction part 5. Thus the conventional semiconductor 
element-mounting board 2 in a multi-layer structure with the wiring provided between the layers has 
a high cost and requires a long lead time, while having poor mounting reliability onto the printed 
board. 

SUMMARY OF THE INVENTION 
[0010] The present invention is devised to solve the above-described disadvantages. The object of 
the present invention is to provide a semiconductor element-mounting board and a semiconductor 
device using the board which are manufactured inexpensively, shows a low interlayer conduction 
resistance, fits to multi-pin ICs, has improved mounting reliability onto a printed board, increases 
productivity and shortens a manufacture lead time. 

[001 1] In accomplishing these and other aspects, according to a first aspect of the present invention, 
there is provided a semiconductor element-mounting board including a base member which includes 
a semiconductor element-mounting face to which a semiconductor element is mounted. The 
semiconductor element is electrically connected by a flip-chip mounting method. The base member 
also includes a circuit board-mounting face opposite to the semiconductor element-mounting face 
and which is mounted to a circuit board. The base member is formed of an electrically insulating 
resin material in one layer. 
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[0012] The semiconductor element-mounting board also includes linear conductive members, all 
of which are nearly orthogonal to the semiconductor element-mounting face and the circuit board- 
mounting face. The linear conductive members extend linearly to penetrate to an interior of the base 
member thereby to electrically connect the semiconductor element with the circuit board. 
[0013] According to a second aspect of the present invention, there is provided a semiconductor 
element-mounting board according to the first aspect, wherein the conductive member is formed of 
a metallic wire. 

[0014] According to a third aspect of the present invention, there is provided a semiconductor 
element-mounting board according to the first or second aspect, wherein the conductive member is 
formed of any one metal selected from a group consisting of Cu, Au, AC , Ag, Pd, and Pt, or an alloy 
mainly composed of one of the metals. 

[0015] According to a fourth aspect of the present invention, there is provided a semiconductor 
element-mounting board according to any one of the first through third aspects, wherein the resin 
material is a liquid crystal polymer having a heat resistance of 250° C or higher and a thermal 
expansion coefficient of 1 5ppm or lower. 

[0016] According to a fifth aspect of the present invention, there is provided a semiconductor 
element-mounting board according to any one of the first through fourth aspects, wherein the 
conductive member has an end face located on the same plane as the circuit board-mounting face and 
working as an external electrode terminal. 

[0017] According to a sixth aspect of the present invention, there is provided a semiconductor 
element-mounting board according to any one of the first through fourth aspects, wherein the 
conductive member has a projecting part projecting from the circuit board-mounting face. 
[0018] According to a seventh aspect of the present invention, there is provided a semiconductor 
element-mounting board according to the sixth aspect, wherein the project part is tapered. 
[0019] According to an eighth aspect of the present invention, there is provided a method for 
manufacturing a semiconductor element-mounting board. The semiconductor element-mounting 
board comprises a base member which includes a semiconductor element-mounting face to which 
a semiconductor element is mounted and electrically connected by a flip-chip mounting method. 
The base member also includes a circuit board-mounting face opposite to the semiconductor 
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element-mounting face and mounted to a circuit board. The base member is formed of an electrically 
insulating resin material in one layer. The semiconductor element-mounting board also comprises 
linear conductive members which are nearly (substantially) orthogonal to the semiconductor 
element-mounting face and the circuit board-mounting face. The linear conductive members extend 
linearly to penetrate to an interior of the base member thereby to electrically connect the 
semiconductor element with the circuit board. 

[0020] The method of manufacturing the semiconductor element-mounting board described above 
includes initially arranging the conductive members in a mold. Then, the resin material for forming 
the base member is injected into the mold so that the conductive members and the resin material are 
integrally molded. 

[0021] According to a ninth aspect of the present invention, there is provided a manufacturing 
method according to the eighth aspect, further comprising, after the injecting of the resin, forming 
a wiring to be electrically connected with the conductive members. The wiring is formed on the 
semiconductor element-mounting face and the circuit board-mounting face of the base member. 
[0022] According to a 10th aspect of the present invention, there is provided a manufacturing 
method according to the ninth aspect, further comprising machining an outer face of the base 
member after the injecting of the resin and before the wiring-forming. 

[0023] According to an 1 1th aspect of the present invention, there is provided a manufacturing 
method according to any one of the eight through 1 0th aspects, further comprising, after the injecting 
of the resin, cutting a base member block molded by injecting the resin material into the mold with 
the conductive member arranged therein. The base member mold is cut in a direction orthogonal to 
axial directions of the conductive members to thereby obtain the base members. 
[0024] According to a 12th aspect of the present invention, there is provided a manufacturing 
method according to any one of the eight through 1 1th aspects, further comprising turning rough 
contact faces between the conductive members and the resin material to increase adhering forces 
therebetween before the conductive members are set in the mold for the injecting. 
[0025] According to a 13th aspect of the present invention, there is provided a manufacturing 
method according to the 12th aspect, further comprising applying an adhesion-increasing agent to 
the contact faces instead of turning the faces rough. 
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[0026] According to a 14th aspect of the present invention, there is provided a manufacturing 
method according to any one of the eight through 13th aspects, wherein during the injecting, the 
resin material is injected to flow in the axial directions of the conductive members through at least 
two injection openings arranged symmetric to each other with respect to each of the conductive 
members. 

[0027] According to a 15th aspect of the present invention, there is provided a manufacturing 
method according to the 14th aspect, wherein the mold has a first holding plate holding axial first 
ends of the conductive members and having the injection openings extending in the axial directions 
of the conductive members. A second holding plate holds the other ends of the conductive members 
and is movable in the axial direction. A pressure regulation mechanism is provided that allows the 
second holding plate to move in the axial direction in response to the compression/extension of the 
conductive members due to the injected resin material. 

[0028] During the injecting in this 15th aspect, the second holding plate is moved in the axial 
direction in response to the compression/extension of the conductive members due to the injected 
resin material, thereby restricting bends in the conductive members. 

[0029] According to a 16th aspect of the present invention, there is provided a manufacturing 
method according to any one of the eighth through 13th aspects, wherein during the injecting, the 
resin material flows in the axial directions of the conductive members after being injected into a 
vicinity of the axial first ends of the conductive members through a plurality of injection openings 
formed in the vicinity of the axial one ends of the conductive members supported by the mold. 
[0030] According to a 17th aspect of the present invention, there is provided a method for 
manufacturing a semiconductor element-mounting board, the semiconductor element-mounting 
board comprises a semiconductor element mounted and electrically connected by a flip-chip 
mounting method. The base member also includes a circuit board-mounting face opposite to the 
semiconductor element-mounting face and mounted to a circuit board. The base member is formed 
of an electrically insulating resin material in one layer. The semiconductor element-mounting board 
also comprises linear conductive members which are nearly orthogonal to the semiconductor element 
-mounting face and the circuit board-mounting face. The linear conductive members extend linearly 
to penetrate an interior of the base member thereby to electrically connect the semiconductor element 
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with the circuit board. 

[0031] The method of manufacturing the semiconductor element-mounting board described above 
includes injecting the resin material into a mold so that through holes are formed to penetrate the 
semiconductor element-mounting face and the circuit board-mounting face to mold the base member. 
The method also comprises inserting the conductive members in the through holes. 
[0032] According to an 1 8th aspect of the present invention, there is provided a manufacturing 
method according to the 1 7th aspect, further comprising, after the conductive members are inserted 
into the through holes, forming a wiring to the semiconductor element-mounting face, the circuit 
board-mounting face of the base member, and an inner wall face of one of the through holes. 
[0033] According to a 19th aspect of the present invention, there is provided a manufacturing 
method according to the 1 7th or 1 8th aspect, further comprising, after the injecting, cutting a molded 
base member block provided with the through holes. The base member mold is cut in a direction 
orthogonal to an extending direction of the through holes to form the base member. 
[0034] According to a 20th aspect of the present invention, there is provided a manufacturing 
method according to the eighth or 17th aspect. This method further comprises, after the injecting, 
forming at the conductive member a projecting part projecting from the circuit board-mounting face. 
The method of the 20th aspect of the present invention also comprises performing plastic treatment 
on the projecting part so as to form a land to be connected to the circuit board. 
[0035] According to a 2 1 st aspect of the present invention, there is provided a manufacturing method 
according to the 20th aspect, wherein in forming the projecting part, the method comprises leveling 
the base member with the conductive member so that a thickness of the base member is equal to a 
length of the conductive member. Thereafter, only the base member is removed in a thicknesswise 
direction. 

[0036] According to a 22nd aspect of the present invention, there is provided a manufacturing 
method according to the 2 1 st aspect, wherein the removing of the base member is conducted by any 
of wet etching, dry etching, sandblasting, and machining. 

[0037] According to a 23rd . aspect of the present invention, there is provided a manufacturing 
method according to the ninth or 1 8th aspect, wherein the wiring is obtained by forming the wiring 
by etching after plating a conductor on the base member, or by plating only a necessary part to be 
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wired. 

[0038] According to a 24th aspect of the present invention, there is provided a manufacturing 
method according to the ninth or 1 8th aspect, wherein the wiring is obtained by printing and heating 
a conductive paste on the base member. 

[0039] According to a 25th aspect of the present invention, there is provided a semiconductor device 
which has a semiconductor element mounted on, electrically connected to, and sealed to the 
semiconductor element-mounting face of the semiconductor element-mounting board according to 
the first aspect. 

[0040] According to a 26th aspect of the present invention, there is provided a semiconductor device 
according to the 25th aspect, wherein the semiconductor element is sealed by forming an end face 
of a sealant along a side face of the semiconductor element-mounting board which is nearly parallel 
to a thicknesswise direction of the semiconductor element-mounting board. 
[0041] According to a 27th aspect of the present invention, there is provided a method for 
manufacturing a semiconductor device. This method comprises mounting and electrically 
connecting a plurality of semiconductor elements to the semiconductor element-mounting face, of 
the semiconductor element-mounting board according to the first aspect. The plurality of mounted 
semiconductor elements is simultaneously sealed by sealing resin. Finally, the semiconductor 
element-mounting board and the sealing resin is cut between the semiconductor elements. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0042] These and other aspects and features of the present invention will become clear from the 
following description taken in conjunction with the preferred embodiments thereof with reference 
to the accompanying drawings, in which: 

[0043] Fig. 1 is a sectional view showing the structure of a semiconductor element-mounting board 
in an embodiment of the present invention; 

[0044] Fig. 2 is a sectional view of an example of the constitution at electrically connected parts 
between conductive members of the semiconductor element-mounting board and a circuit board of 
Fig. 1; 

[0045] Fig. 3 is a sectional view of a different example of the constitution at electrically connected 
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parts between conductive members of the semiconductor element-mounting board and a circuit board 
of Fig. 1; 

[0046] Fig. 4 is a sectional view of a further different example of the constitution at electrically 
connected parts between conductive members of the semiconductor element-mounting board and 
a circuit board of Fig. 1; 

[0047] Fig. 5 is a sectional view showing the structure of a semiconductor element-mounting board 
in a different embodiment of the present invention; 

[0048] Figs. 6A, 6B, and 6C are diagrams showing steps of a method for forming bonding lands in 
the semiconductor element-mounting board of Fig. 5; 

[0049] Fig. 7 is a flow chart of an example of a manufacturing method for the semiconductor 
element-mounting board of Fig. 1 ; 

[0050] Fig. 8 is a flow chart of another example of the manufacturing method for the semiconductor 
element-mounting board of Fig. 1; 

[0051] Fig. 9 is a perspective view of the semiconductor element-mounting board, explaining an 
example of the manufacturing method for the semiconductor element-mounting board of Fig. 1 ; 
[0052] Fig. 10 is a perspective view of the semiconductor element-mounting board, showing a 
different example of the manufacturing method for the semiconductor element-mounting board of 
Fig. 1; 

[0053] Fig. 1 1 is a sectional view when an adhesion-increasing agent is provided between the 
conductive members and the base member of the semiconductor element-mounting board of Fig. 1 ; 
[0054] Fig. 12 is a sectional view of the semiconductor element -mounting board having a 
conductive film formed to provide the semiconductor element-mounting board of Figs. 1 and 5 with 
a wiring; 

[0055] Fig. 13 is a diagram showing how the semiconductor element-mounting board of Figs. 1 and 
5 is provided with the wiring; 

[0056] Fig. 14 is a plan view of a first holding plate of a mold used in manufacturing the 
semiconductor element-mounting board of Fig. 1 ; 

[0057] Fig. 15 is a diagram showing how a resin material flows in the mold used in manufacturing 
the semiconductor element-mounting board of Fig, 1; 
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[0058] Fig. 16 is a diagram of a second holding plate and a pressure regulation mechanism of the 
mold used in manufacturing the semiconductor element-mounting board of Fig. 1; 
[0059] Fig. 17 is a sectional view of a different mold used in manufacturing the semiconductor 
element-mounting board of Fig. 1; 

[0060] Fig. 1 8 is a sectional view showing the structure of a semiconductor device according to an 
embodiment of the present invention; 

[0061] Fig. 19 is a sectional view of a different semiconductor device from Fig. 18; 

[0062] Fig. 20 is a flow chart of a method for manufacturing the semiconductor device of each of 

Figs. 18 and 19; 

[0063] Fig. 21 is a sectional view of the structure of a conventional semiconductor device; 
[0064] Fig. 22 is a flow chart of a conventional manufacturing method for the semiconductor device; 
and 

[0065] Fig. 23 is a flow chart of a conventional method for manufacturing a semiconductor 
element-mounting board. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0066] Before the description of the present invention proceeds, it is to be noted that like parts are 
designated by like reference numerals throughout the accompanying drawings. 
[0067] A semiconductor element-mounting board, a manufacturing method for the semiconductor 
element-mounting board, a semiconductor device using the semiconductor element-mounting board, 
and a manufacturing method for the semiconductor device of an embodiment of the present 
invention will be described with reference to the drawings in which the same parts or functionally 
equal parts are designated by the same reference numerals. 
[0068] First, the semiconductor element-mounting board will be described. 
[0069] A semiconductor element-mounting board 101 shown in Fig. 1 is generally called a carrier 
and corresponds to the semiconductor element-mounting board 2 described with reference to Fig. 
2 1 . Roughly speaking, the board 1 0 1 comprises a base member 1 00 including resin material 1 02 and 
linear conductive members 103. In the board 101, a semiconductor element is to be mounted and 
electrically connected at a semiconductor element-mounting face 104 by a flip-chip mounting 
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method, and a circuit board is to be mounted and electrically connected at a circuit board mounting 
face 105 of the base member 100 opposite to the mounting face 104. 

[0070] Each of the linear conductive members 103 is nearly orthogonal to the mounting faces 104 
and 105 of the base member 100. At the same time, each of the linear conductive members 103 
extends linearly to penetrate the resin material 102 of base member 100. The conductive members 
1 03 are formed so as to not touch each other in the base member 1 00. Each layer conductive member 

1 03 is an interlayer conduction part for transmitting electric signals between the mounting faces 1 04 
and 105, corresponding to the conventional via hole or through hole A metallic wire of a material 
selected from Cu, Au, Afi, Ag, Pd and Pt or an alloy wire including at least one of the above metals 
can be used for the conductive member 103. Particularly a conductive member 1 03 of Au is preferred 
because of availability, stable quality without oxidation or the like quality change and a low 
resistance for use in narrow-pitch and multi-pin ICS. 

[0071] Each conductive member 103 is formed of the metallic wire of, e.g., 0.1-0. 15mm diameter 
and arranged with, e.g., 0.3mm pitch along, for instance, peripheral edge parts of the mounting faces 

104 and 105 of the base member 100. 

[0072] In one embodiment, the base member 1 00 is formed of a resin material 1 02 in one layer. The 
resin material should have such specific properties as good fluidity, 250 °C or higher heat resistance 
and 15ppm or lower thermal expansion coefficient, while also allowing plating on to the mounting 
faces 104 and 105. Although any of thermosetting and thermoplastic resins can be used as the resin 
material, the thermosetting resin is preferable for its low viscosity from the viewpoint of adhesion 
to the conductive member 103 and injection convenience between the linear conductive members 
103. However, a thermoplastic resin such as liquid crystal polymer, etc. may be used as well. 
[0073] Although described later in detail, the semiconductor element-mounting board 101 in the 
above structure is obtained by locating the linear conductive members 103 in molds, and injecting 
the resin material which forms the base member 100 into the molds. In contrast to the conventional 
semiconductor element-mounting board 2, the base member 100 with the conductive members 103 
can be formed in one piece in the present semiconductor element-mounting board 101 . Therefore, 
the board 101 can be obtained in a simplified process at low cost. A manufacture lead time is 
shortened and productivity is improved. The semiconductor element-mounting board 101 does not 
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create a filling failure which is generated when the conductive paste is filled in the interlayer 
conduction part 5 in the prior art. It also does not create a malfunction even after experiencing 1 000 
times or more thermal shock tests at -55° C to 125° C. The semiconductor element-mounting board 
101 shows improved reliability to disconnection, etc. Furthermore, each of the linear conductive 
members 103 of the mounting board 101 extends linearly through the resinl02 of base member 100 
between the mounting faces 104 and 105. Therefore, conduction resistance is decreased so as to be 
no larger than 1 mQ if a metallic wire of a low intrinsic volume resistivity is used for the conductive 
member 103. The use of the metallic wire for the conductive member 103 helps to prevent 
disconnections and can improve reliability and resistance to breakdown. 

[0074] An arrangement interval of the linear conductive members 103 can be reduced in the 
mounting board 101 of this embodiment as compared with that of the interlayer conduction parts 5 
of the conventional mounting board 2. The reason for this will be discussed below. 
[0075] The lands 18 are formed at the mounting face 2b of the conventional mounting board 2, as 
indicated by dotted lines in Fig. 2. Each land 18 is required to be larger in diameter than the 
interlayer conduction part 5 formed in the conventional board 2. In other words, the interval of the 
interlayer conduction parts 5 is dependent on the diameter of each land 1 8 and therefore is set larger 
than required. Meanwhile, the linear conductive members 103 of the metallic wire are arranged 
beforehand in forming the mounting board 101 of the present invention. Thus, the unavoidable 
necessity in the prior art of boring the base member and burying the conductive members in the 
bored holes is eliminated. At the same time, in the mounting board 101 of the embodiment, the 
wiring is attained by etching of the mounting face 105 which will be described later, so that the 
necessity for forming lands at the mounting faces 105 is eliminated. The interval of the linear 
conductive members 103 is accordingly not dependent on the diameter of the land. Consequently, 
the interval of the linear conductive members 103 can be reduced, and the mounting board 101 
becomes fit to narrow-pitch, multi-pin ICS. 

[0076] As shown in Fig. 3, each linear conductive member 103 may be projected beyond the 
mounting face 1 05 of the mounting board 1 0 1 of this embodiment towards a circuit board 20 1 so as 
to constitute a projecting part 106. The projecting part 106 functions as an external electrode 
terminal. Due to the projecting part 1 06, a bonding material 220, which is generally solder used for 
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electrically connecting the conductive member 103 with a land 202 on the circuit board 201, wets 
and spreads on the projecting part 106 and is sucked to the side of the board 101 via the projecting 
part 106. The provision of the projecting parts 106 allows the bonding material 220 in a melting 
state to generate a meniscus between the projecting part 106 and a respective land 202 on the circuit 
board 201. Therefore, even when the conductive members 103 are arranged, for instance, every 
0.3mm distance in the board 202, a failure such as a bridge or the like is prevented from being 
generated between the adjacent lands 202 of the circuit board 201. Accordingly, the mounting 
boards 101 is applicable to multi-pin semiconductor elements. 

[0077] The above projecting part 106 may be tapered to, for example, a conical shape towards the 
circuit board 201 , as in Fig. 4. The conical shape reduces a contact area between the projecting part 
106 and land 202. As a result, the friction force between the projecting part 106 and land 202 is 
reduced, whereby a surface tension is applied from the molten solder 220 to the projecting part 106, 
enabling the projecting part 106 to easily slide on the land 202. A front end part 106a of the 
projecting part 106 is therefore positioned at a central part of the land 202 due to a self alignment 
effect. A positional shift of the mounting board with respect to the lands 202 spaced every 0.5mm 
can be prevented even when the semiconductor element is mounted to the circuit board 201 with a 
mounting positional accuracy of ±0.1 mm. 

[0078] The above projecting part 106 may be formed in a semicircular sectional shape as indicated 
in Fig. 5 to work as a bonding land 1 20 to be electrically connected to the wiring on the circuit board 
201. The bonding land 120 is obtained as shown in the sequence of steps of Figs. 6A-6C. 
[0079] The projecting parts 1 06 are formed first as described above. In Fig. 6B, the projecting parts 
106 are arranged in a mold 121 designed to shape the projecting parts 106 in a required form. That 
is, an upper mold unit of the mold 121 has a flat surface capable of coming into contact with the 
surface opposite to the mounting face 1 05, and a lower mold unit of the mold 1 2 1 has hemispherical 
(concave) recesses on its surface. A pressure is applied from above and below by the mold 121, 
thereby changing the projecting parts 106 into the shapes of the recesses in the lower mold unit of 
the mold. Thus, the bonding lands 120 are molded. 

[0080] The bonding land 1 20 is larger in diameter than the linear conductive member 1 03 . Thus, the 
conductive member 103 is prevented from being separated from the mounting board 101 because 
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of shocks, etc. Experiments show that the shape of the solder used when the mounting board 101 
is mounted to the circuit board 201 is changed depending on the shape of the bonding land 120 
formed at the mounting board 101. A sufficient bonding strength can be secured between the 
mounting board 101 and the circuit board 201 if the bonding land 120 is processed into the required 
shape. Since many bonding lands 120 of the required shape are obtained at one time in the process, 
the manufacture lead time can be shortened. The semispherical front end of the conductive member 
103 changes moderately to the mounting face 105 so that the concentration of stress resulting from 
a thermal expansion difference or the like is eliminated. Thus, reliability is enhanced. 
[0081] The projecting parts 106 may be formed by projecting the conductive members 103 to the 
side of the circuit board 201 over the mounting face 105 in the above-described example. 
Alternatively, the projecting parts 1 06 can be obtained by removing the base member 1 02 at the side 
of the mounting face 105 thereby to project the conductive members 103, which will be depicted 
below. 

[0082] Specifically, as shown in Fig. 2, the mounting board 101 is molded so that the circuit board 
mounting face 1 05 of the base member is even with the end faces of the linear conductive members 
103. Thereafter, the base member 102 is removed to be a predetermined thickness, e.g., by dry 
etching sandblasting, buffing or with the use of a strong alkali solution, etc. The removing method 
is different for the resin material 102 used in the base member 100. For instance, when an epoxy 
resin is used in the base member 100, reacting ion etching (RIE) is selected. Only the resin 
material 102 is dry-etched using CC 2 as an atmospheric gas by 50scm at 30mTorr and 300 W output. 
[0083] Since it is possible to remove the resin material 1 02 alone in the above method, the projecting 
parts 106 can be formed in the mounting board 101 after the base member 100 is formed and cut to 
be a predetermined size. Even if the mounting board 101 does not have a required bonding strength 
as it is, the required strength can be obtained by the process of shaping the bonding lands as 
described above in the mounting board 101. 

[0084] A manufacturing method for the above semiconductor element-mounting board 1 0 1 will now 
be described. 

[0085] In step 101 in Fig. 7, the linear conductive members 103 are arranged in the mold to form 
a conduction part between the mounting faces 104 and 105. This process corresponds to step 14 of 
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Fig. 23 related to the manufacture of the conventional semiconductor element-mounting board 2, i.e., 
forming of holes by punching a ceramic green tape. 

[0086] In this embodiment, 65 grid-like conductive members 103 are formed at one time. In step 
102, the resin material 102 is injected into the mold so as to form the base member 100. At this 
time, the resin material is also filled in between the conductive members 103. After the 
semiconductor element-mounting board 101 is molded in this manner, the wiring is formed on the 
mounting faces 104 and 105 of the base member 100 101 in step 103. 

[0087] As is clear in comparison between Figs. 7 and 23 , the manufacturing process of the mounting 
board 101 in the embodiment can be considerably simplified, whereby the mounting board 101 can 
be manufactured at low costs. 

[0088] A step 104 is preferably added between the steps 102 and 103, as indicated in Fig. 8, to 
machine the molded semiconductor element-mounting board. The machining in step 104 is, for 
example, cutting of the mounting board to a predetermined size. More specifically, a base member 
block 1 07 represented by chain double-dashed lines in Fig. 9 and formed through steps 101 and 1 02 
is cut along a cutting line 108. Therefore, the shape of the mounting board 101 can be determined 
without any limitation to the type of mold used. According to this embodiment, after the base 
member block 107 is formed by the 17x1 2mm mold, the block is machined to 15x6mm rectangles 
in step 104, to which the wiring is provided on the mounting faces 104 and 105 in step 103. 
[0089] Alternatively, as shown in Fig. 10, when the base member block 107 is formed, the base 
member block 107 can be cut to layers along cutting lines 108. In this case, conductive members 
103 are exposed on the mounting faces 104 and 105 of the cut mounting board 101 . Cutting by a 
wire or a metal slitting saw, etc. is considered for the above cutting method, but grinding is 
preferable in terms of accuracy at cutting faces and productivity. In this embodiment, the base 
member block 107 is cut by rotating a blade with abrasive grains of artificial diamond at 8000rpm. 
After the base member block 107 is cut to a predetermined thickness, the wiring is formed at 
necessary part of the mounting faces 104 and 105 of the mounting board 101 as mentioned before. 
Although a plurality of semiconductor element-mounting boards 101 are cut out from the base 
member block 107 in the above description and Fig. 10, one sheet of the mounting board 101 may 
also be obtained from the base member block 107. 
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[0090] As described hereinabove, a plurality of semiconductor element-mounting boards 101 can 
be continuously manufactured from one base member block 1 07 simply by the addition of the cutting 
process to the base member block 107 which is produced in a simplified manner as compared with 
the prior art. Therefore, the manufacturing method of this embodiment shortens the manufacture 
lead time and minimizes costs. 

[0091] Now, the semiconductor element-mounting board 101 having improved tight contact and 
adhesive properties of the linear conductive members 103 to the resin material constituting the base 
member 102 will be described below. 

[0092] In many cases, circuits formed on a circuit-forming face of the semiconductor element are 
of silicon or aluminum vapor-deposited film, and are considerably weak to water and ions, etc. 
Therefore, the semiconductor element is generally sealed when mounted. In this case, if the linear 
conductive members 103 are poorly adhesive to the resin material 102 in the mounting board 101, 
water invades through an interface between them and the board fails in a reliability test, specifically, 
the pressure cooker test (PCT). A bonding layer becomes consequently necessary to keep the 
conductive members 103 fully in tight contact with the resin material. 

[0093]In this embodiment, an adhesion- increasing agent 109 is applied to surface 103a of the 
conductive members 103 which contacts the resin material, as shown in Fig. 11. The presence of 
the adhesion-increasing agent 109 improves the contacting and adhering properties of the contact 
surfaces 103 and base member 100, so that the invasion of water and ions to the contact faces 103a 
can be prevented. The adhesion-increasing agent 1 09 used is the semiconductor sealant resin in this 
embodiment. 

[0094] After the adhesion-increasing agent 1 09 is applied to the linear conductive members 1 03, the 
semiconductor element-mounting board 101 is subjected to a reliability test, the results of which is 
shown in Table 1 . 
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Table 1 



PCT: 121 °, 2atm, 300 hours later 


Board Without Agent 


Board With Agent 


Disconnected 25 hours later 


Disconnection not generated 



[0095] As is clear from Table 1 , a disconnection is not caused because the adhesion-increasing agent 
109 is applied to the linear conductive members 103. The reliability of the mounting board 101 is 
thus improved. 

[0096] The adhesion-increasing agent 109 is not limited to the above-mentioned semiconductor 
sealant resin, and any material can be used so long as it improves the adhesive and tight contact, 
properties between the conductive member 103 and the resin material 102. 
[0097] In order to improve the contacting and adhesive properties between the conductive members 
103 and resin material 102, the contact faces of the linear conductive members 103 to the resin 
material 102 may be processed to be rough, instead of applying the adhesion-increasing agent 109. 
[0098] Next, the step 103, how to form the wiring in the mounting board 101 will be detailed. 
[0099] Fig. 12 is a sectional diagram of the semiconductor element-mounting face 104 of the 
mounting board 101. As shown in Fig. 12, a conductive film 122 is formed on the mounting face 
104. The resin material 102 for the base member 100 of the mounting board 101 is LCP Sumika 
Super E6510P produced by Sumitomo Chemical Company, Limited, and the conductive film 122 
is plated to the mounting face 104 through an acid/alkali process. As a result of the plating, minute 
recesses 123 are formed in the mounting face 104 of the base member 100 of the mounting board 
101 as shown in Fig. 12. The adhesion can be secured between the conductive film 122 and base 
member 100 due to an anchor effect of conductors deposited in the recesses 123. Moreover, a 
metallic bond is generated at an interface 124 between the conductive film 122 and each linear 
conductive member 103, thus bonding the conductive film 122 and linear conductive member 103 
strongly. 

[0100] The wiring may be formed by etching this conductive film 122. Alternatively, the conductive 
film 122 is plated only to a part to be wired. 

[0101] In an example of Fig. 13, the wiring is obtained by printing of a conductive paste. Reference 
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numerals in Fig. 13 are: 125 a mask; 126 a squeegee; and 127 a conductive paste. The conductive 
paste 1 27 in this embodiment is obtained by dispersing copper particles in an epoxy resin. The resin 
material of the conductive paste 127 is LCP XYDAR G330 produced by Nihon Sekiyu Kagaku 
Kabushiki Kaisha After the wiring is formed on the mounting faces 104 and 105 by printing as 
shown in Fig. 1 3, the resin material of the conductive paste 1 27 is heated and set, thereby completing 
the wiring process. Although a proper viscosity of the resin material of the conductive paste 127 
differs depending on a wiring pitch, if the viscosity is adjusted to be a required value, defects such 
as oozing or short circuits, etc. can be avoided. The wiring obtained in this method is free from 
defects. Even resin materials of non-plating grade can, display an adhesion strength in the wiring. 
While the conductive paste 127 used in the embodiment has copper particles dispersed in the epoxy 
resin, a sintered paste using individual dispersion superfine particles produced by Shinku Yakin 
Kabushiki Kaisha may also be used, in which case the same effects can be achieved. 
[0102] According to the above wiring method using the conductive paste 127, it is possible to form 
conductors in the base member 100 even if the conductive film 122 unable to be plated. Therefore, 
any resin material with required characteristics is selectable for the base member 100 irrespective 
of whether or not the conductive film 122 can be plated to the resin material. The method enables 
a wide variety of semiconductor elements to be mounted onto the mounting board. 
[0103] The mold for molding the above semiconductor element-mounting board 101 will be 
described next. 

[0104] Fig. 14 is a plan view of a first holding plate 110 constituting one wall face of the mold and 
holding a first axial end of each linear conductive member 103. In Fig. 14, the linear conductive 
members 103 extend in a direction orthogonal to the drawing sheet. A plurality of injection openings 
1 1 1 are formed penetrating through the first holding plate 1 10 in the orthogonal direction so as to 
inject a fluid resin material 1 12 into the mold and sets to form the hardened resin 102 of the base 
member 100. The injection openings 1 1 1 are arranged, as is obvious from Fig. 14, symmetrically to 
each other with respect to each conductive member 103. 

[0105] Since the injection openings 1 1 1 are formed at the above position with respect to the linear 
conductive member 103, when the fluid resin material 1 12 flows along the side face of the linear 
conductive member 103, the linear conductive member 103 is less influenced by a force applied from 
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the fluid resin material 1 12 in a direction orthogonal to the axial direction. Therefore, the linear 
conductive members 103 can be enclosed within the base member 100 while maintaining their 
positional accuracy in the arrangement. In comparison with the case where the fluid resin material 
112 is injected into the mold through a single injection opening, a positional shift of the linear 
conductive member 103 can be limited to 10% or lower. Accordingly, the mounting board 101 can 
be improved in yield. 

[0106] Fig. 15 shows the behavior of the fluid resin material 112 flowing in the axial direction in 
the periphery of the linear conductive members 103. The fluid resin material 1 12 runs in a direction 
indicated by arrows 113. The fluid resin material 1 12 becomes wide in diameter after entering the 
mold through the injection openings 111, inducing the linear conductive members 103 to be 
positionally shifted by forces which depend on the viscosity and entering speed of the fluid resin 
material 112. However, as is clearly shown in Fig. 1 5, a hydrostatic pressure is impressed uniformly 
to each of the conductive members 103 from the periphery because the conductive member is free 
from an extension stress due to a fountain-like flow of the fluid resin material 112. Accordingly, the 
linear conductive member 103 can be prevented from being positionally shifted even when the fluid 
resin material 1 12 enters the mold. 

[0107] Fig. 16 illustrates a mechanism for more efficiently restricting the positional shift of the 
conductive member 103 subsequent to the injection of the fluid resin material 112. 
[0108] Referring to Fig. 16, the other ends of the linear conductive members 103 are held by a 
second holding plate 1 14 which constitutes one wall face of the mold and is movable in the axial 
directions of the conductive members 103. A pressure regulation mechanism 1 15 is linked to the 
second holding plate 1 14, which acts as follows. The pressure regulation on mechanism 1 1 5 imparts 
a tensile force to the conductive members 103, both ends of each of which are held by the first and 
second holding plates 110, 114. The tensile force prevents each of the linear conductive members 
1 03 from being bent or positionally shifted when the fluid resin material 1 1 2 is injected in the mold. 
More specifically, the pressure regulation mechanism 1 1 5 moves the second holding plate 1 14 in the 
axial direction of the conductive members 103 in difference between an injection pressure of the 
regulation mechanism 115. An elastic member such as a spring, a leaf spring, etc. can be used for 
the pressure regulation mechanism 1 1 5 , or a compressible fluid. Air is preferable from the economic 
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viewpoint in addition to its easy-to-regulate convenience. 

[0109] In the presence of the pressure regulation mechanism 1 1 5 as described above, when the fluid 
resin material 112 flowing into the mold from the injection openings 1 1 1 applies pressure to the 
second holding plate 1 14, the second holding plate 1 14 is thereby moved to add the tension to the 
linear conductive members 103. The linear conductive members 103 can be bent less due to this 
tension. Since the second holding plate 1 14 is movable, the tension acting on the linear conductive 
members 103 when the fluid resin material 1 12 enters the mold can be adjusted, making it possible 
to increase the injection pressure of the fluid resin material 1 12. 

[0110] If a pressuring mechanism for the linear conductive members 103 is fitted to the second 
holding plate 1 14, when the conductive members 103 are sequentially sent into the mold and the 
pressure regulation mechanism 1 1 5 is moved stepwise in the right direction of the drawing, the linear 
conductive members can be sequentially molded to respective predetermined lengths. That is, the 
linear conductive members can be continuously molded as in hoop molding. 
[0111] The structure of another mold will be depicted with reference to Fig. 17. 
[0112] In comparison with the mold described with reference to Figs. 14 and 16, the mold of Fig. 
1 7 has injection openings for the fluid resin material 1 1 2 at a different position. That is, in the mold 
in Fig. 17, the injection openings 1 18 are formed in the vicinity of a third holding plate 1 16 holding 
the linear conductive members 103. The injection openings 1 18 are inclined an angle allowing the 
fluid resin material 1 12 to flow towards holding parts between the linear conductive members 103 
and third holding plate 1 16 to a central part of the third holding plate 1 1 6. Seen from a plane of the 
third holding plate 1 16, at least two injection openings 1 1 8 are arranged opposite to each other. The 
aforementioned angle, location and opening diameter of the injection openings 1 1 8 act to reduce the 
force impressed upon the linear conductive members 1 03, and the angle depends on a melt viscosity 
and a solidification speed of the fluid resin material 1 12. 

[0113] Due to the injection openings 118 arranged as above, the fluid resin material 1 12 flows in 
ways indicated by arrows 119 in Fig. 17 into spaces 117 in the mold. The linear conductive 
members 103 can be prevented from being positionally shifted by the fluid resin material 112 
injected from the direction almost orthogonal to the axial directions of the conductive members 1 03 . 
This will be proved, for example, from the amount of a bend of a cantilever. 
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[0114] A deflection amount y at a position x from a fixed end of the cantilever is expressed as 
follows, supposing that a uniform distributed load p is applied to the cantilever: 
y = px 4 / 8EI. 

In this equation, E is Young's modulus and I is a second moment of inertia of the linear conductive 
member 103. The uniform distributed load p is applied in the form of a drag D to a fluid. D is 
represented: 

D = C D pV 2 S/2. 

In this equation C D is a drag coefficient of an object and a dimensionless number depending on a 
shape of the object, p is a density of the fluid, V is a velocity of the fluid, and S is a projected area 
of the conductive member 103 to a face vertical to the flow of the fluid. 

[0115] The above fluid is namely the fluid resin material 1 12 and therefore is estimated to have a 
density of 1 . The deflection amount y of the conductive member 103 is accordingly obtained by: 
y = C D pV 2 Sx 4 /16EI. 

The deflection amount of the conductive member 103 can be reduced by directing the fluid, i.e., fluid 
resin material 1 12, to the holding part of the conductive member 103 in the vicinity of the third 
holding plate 1 16 as much as possible. 

[0116] The same effect can be accomplished also by reducing a length of the conductive member 
103 in the space 117 filled with the fluid resin material 1 12. Although the foregoing description is 
related to the cantilever, the same principle is true for a beam with both ends fixed, because the 
denominator 8 simply changes to 384.. 

[01 1 7] Each amount of the positional shifts of the conductive members when the injection openings 
1 1 8 are provided as in Fig. 17 and when one injection opening is formed is indicated in Table 2. 



Table 2 



One injection opening 


Embodiment 


400|im 


50|am 



[0118] As is clear from Table 2, the shifting amount is favorably decreased in Fig. 17. 

[0119] The linear conductive members 1 03 are installed beforehand according to the manufacturing 
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method for the semiconductor element-mounting board 101 which is described referring to Figs. 7 
and 8, in the mold for forming the base member 100 of the mounting board 101 which is described 
with reference to Figs. 14-17. As will be described herein below, the mounting board can be 
manufactured by inserting the conductive members 103 after forming insertion holes for the 
conductive members 103. 

[0120] Specifically, columns of a predetermined size are erected in the mold having a space of the 
required size, or the mold provided with columns of a predetermined size is prepared. Then, the 
fluid resin material 1 12 is injected into the spaces in conformity with conditions required for the 
mounting board. Only the set resin material 102 is taken out from the mold thereafter. The base 
member with holes is obtained in this manner. Subsequently, conductive members of the same size 
as the holes are inserted into the holes of the base member or the conductive paste is filled in the 
holes. The conductive members or conductive paste becomes a path, transmitting electric signals 
from the semiconductor element-mounting face to the circuit board-mounting face of the mounting 
board. 

[0121] Moreover, since the columns for forming the holes are fixed to the mold, the positional shifts 
brought about in the conventional punching method are eliminated, so that the conduction parts can 
be defined accurately. 

[0122] The whole surface of the base member, including inner walls of the holes, are once plated 
to form conductors. Conductors of an unnecessary part are removed by etching or the like manner, 
whereby the wiring is obtained. 

[0123] Plating facilities conventionally used for manufacturing of printed circuit boards is used in 
the above method, thus requiring no investment in facilities. 

[0124] Using the mounting board 101, a semiconductor device 130 obtained by 
mounting/electrically connecting a semiconductor element to the mounting face 1 04 of the mounting 
board 101 described above will be depicted with reference to Figs. 18-20. 
[0125] In step 1 1 1 of Fig. 20, projecting electrodes 1 34 are formed on electrode parts 1 33 at a circuit 
formation face 1 32 (i.e., active side) of a semiconductor element 131. Each projecting electrode 1 34 
is made level in step 1 12, and a conductive paste 135 is transferred to the projecting electrode 134 
in step 113. After the transfer of the conductive paste 135, the circuit formation face 132 of the 
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semiconductor element 1 3 1 is brought to face the mounting face 1 04 of the mounting board 1 0 1 in 
step 114. 

[0126] In the meantime, as shown in Fig. 18, the mounting face 104 of the mounting board 101 is 
provided with a wiring 128 and lands 129 as described before. 

[0127] In step 115, the land 129 of the mounting board 101 is electrically connected via the 
conductive paste 1 35 to the projecting electrode 1 34 of the semiconductor element 131. In step 1 1 6, 
the conductive paste 1 35 is hardened. The semiconductor element 1 3 1 is mounted to the mounting 
face 104 of the mounting board 101. The semiconductor element 1 3 1 is sealed at the mounting face 

104 by a sealant 436 in step 117. The sealant 436 is set in step 118. If a plurality of semiconductor 
elements 1 3 1 are mounted on the mounting board 1 0 1 , in step 1 1 9, the semiconductor elements 1 3 1 
are cut and separated from each other in a thicknesswise direction of the mounting board 101. The 
semiconductor device 130 is completed in this manner. The semiconductor device 130 is mounted 
to the circuit board 201 as indicated in the drawing by connecting a land 136 on the mounting face 

105 of the mounting board 101 with the land 202 of the circuit board 201 via the conductive bonding 
material 220. 

[0128] The thus-constituted semiconductor device 130 uses the mounting board 101 manufactured 
inexpensively with the short lead time as described before. Therefore, the semiconductor device can 
be obtained at low manufacturing costs with a short lead time. 

[0129] Mismatching of thermal expansion coefficients of the semiconductor element 1 3 1 and circuit 
board 201 is absorbed by the mounting board 101. Therefore, the semiconductor device has 
improved bonding reliability to the circuit board as compared with when the semiconductor element 
is directly mounted to the circuit board. 

[0130] Although it is difficult to judge a known good die (KGD) if the semiconductor element of 
a single body is to be judged, the judgement is easily executed by enlarging an electrode pitch of the 
semiconductor elements via the mounting board 101. In addition, since the mounting board 101 can 
be manufactured at low cost, losses due to defective semiconductor elements 131 can be limited in 
the semiconductor device. The mounting board 101 may be used as a socket for the KGD. 
[0131] According to the present embodiment, the semiconductor element 131 is electrically 
connected to the mounting board 101 via the projecting electrodes 134 and conductive paste 135. 
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However, the semiconductor element 131 may be electrically connected with the mounting board 
101 via a metallic bonding of Au and Au or Au and Sn. 

[0132] As shown in Fig. 19, the sealant 436 is preferably injected so that an end face 436a of the 
sealant 436 is formed along an extension line of a side face 137 of the mounting board 101 . When 
the sealant 436 is injected in this manner, an upper face 436b of the sealant 436 does not need to be 
even with an upper face 1 3 1 a of the semiconductor element 1 3 1 as indicated by chain double-dashed 
lines 138, although both faces 436b and 131a are even in Fig. 19. 

[0133] Since the sealant 436 for protecting the circuit formation face 132 of the semiconductor 
element 1 3 1 is increased in thickness in a semiconductor device 1 40 of Fig. 1 9 in comparison within 
the conventional structure, the semiconductor device 140 is more resistant to the invasion of water. 
Accordingly, even a device conventionally determined to be defective in the reliability test can be 
improved in reliability with regard to water to pass the reliability test. The prior art and the 
embodiment are compared in the PCT, the result of which is shown in Table 3. 



Table 3 



PCT: 121 °C, 2atm 


Prior art 


Embodiment 


100 hours 


500 hours 



[0134] As is fully described above, according to the semiconductor element-mounting board in the 
first aspect of the present invention and the manufacturing method for the semiconductor element- 
mounting board in the eight and 1 7th aspects of the present invention, the base member is constituted 
by a single layer of the resin material and the conductive members which extend linearly to penetrate 
the base member of the resin material. The structure is accomplished simply by injecting the resin 
material into the mold where the conductive members are arranged beforehand. Therefore, the 
process can be simplified as opposed to the prior art, and can be reduced in cost and lead time so that 
the productivity can be improved. 

[0135] Since the conductive members extend linearly in the base member, the conduction resistance 
can be lower than in the prior art, and the mounting reliability to the circuit board can be improved. 
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[0136] Since the conductive members are set in the base member beforehand, a conventionally 
required land on the circuit board-mounting face can be eliminated, enabling the arrangement pitch 
of conductive members to be narrow in comparison with the prior art, which is suitable to multi-pin 
ICS. 

[0137] According to the semiconductor device in the 25th aspect of the present invention and the 
manufacturing method for the semiconductor device in the 27th aspect of the present invention, the 
above-described semiconductor element-mounting board is used, whereby the manufacturing process 
can be simplified and reduced in cost and lead time, with productivity improved. The present 
invention can be used with multi-pin ICS and improve mounting reliability onto the circuit board. 
[0138] The entire disclosure of Japanese Patent Application No. 8-179031 filed on July 9, 1996, 
including specification, claims, drawings, and summary are incorporated herein by reference in its 
entirety. 

[0139] Although the present invention has been fully described in connection with the preferred 
embodiments thereof with reference to the accompanying drawings, it is to be noted that various 
changes and modifications are apparent to those skills in the art. Such changes and modifications 
are to be understood as included within the scope of the present invention as defined by the appended 
claims unless they depart therefrom. 
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